We compared the incidence of Caesarean delivery in nulliparous women randomized to receive epidural analgesia with those randomized to intramuscular (i.m.) pethidine. On admission to the delivery suite in established labour, 802 nulliparae had already agreed to be randomized with respect to their first analgesia. One hundred and eighty-eight women required either no analgesia or 50% nitrous oxide in oxygen (Entonox) only. Of the remaining 614 women, 310 were randomly allocated to receive i.m. pethidine up to 300 mg and 304 to receive epidural bupivacaine. Labour management was standardized according to the criteria for active management of labour. The intention-to-treat analysis showed similar Caesarean section rates in those randomized to epidural (12%) or pethidine analgesia (13%). The difference in Caesarean rate was -1.1% with 95% confidence intervals from -6.3% to ϩ4.1%. The normal vaginal delivery rates were similar (epidural, 59%; pethidine, 61%).
obstetric or medical history which would determine the whether labour was induced (with prostaglandin), and whether labour was augmented with oxytocin adminismethod of analgesia. We only recruited mothers with no systemic disease, an uncomplicated pregnancy with a normal tration.
Outcomes measured included the duration of the first and singleton fetus of cephalic presentation and no evidence of cephalopelvic disproportion.
second stages of labour, time from first treatment to full dilation and mode of delivery. The duration of epidural At recruitment, the mother was allocated a study number, and a sealed opaque envelope containing details of her analgesia was noted, as was the cervical dilation at the time of analgesia request. Fetal outcomes included infant weight randomized treatment was stapled to her notes. Randomization was generated on an individual basis by computerized and Apgar score.
Mothers were visited in the maternity ward 24 h after random number allocation. The first woman recruited gave birth on December 23, 1992 and the last women recruited delivery and asked to assess their analgesia in the first and second stages of labour and overall on a five-point scale as gave birth on October 28, 1995.
On admission to the labour ward, all women were excellent, good, satisfactory, poor or very poor. A prospective sample size calculation was performed. assessed and judged to be in labour according to the active management of labour protocol. [4] [5] [6] Onset of labour is strictly The Caesarean section rates in our hospital in 1988 were 7.8% for women receiving epidural analgesia and 3.8% for defined as presence of regular painful uterine contractions together with at least one of; a mucoid or bloody show, those receiving non-epidural analgesia. A total sample size of 1168 women would be sufficient to detect this difference cervical dilation of Ͼ2 cm, or spontaneous rupture of membranes. Mothers were initially offered Entonox for as significant at the 5% significance level with a power of 80%. The original intention of the study was to run over a analgesia; if additional analgesia was requested, and if the woman was still willing to participate in the study, the 3 yr period with recruitment of 1168 patients based on the 1988 Caesarean section figures at Northwick Park Hospital. envelope stating which analgesic was to be administered was opened, and she was given either i.m. pethidine However, the baseline Caesarean section rate was higher than anticipated (17.9% for epidural patients and 6.7% for or epidural bupivacaine according to the randomization. Randomization was considered to occur when the envelope non-epidural patients), and there was a clear indication that the analgesia provided in the pethidine arm of the study stapled to the notes describing the randomized treatment was opened. For ethical reasons, the mothers were told that was inadequate, which led to a higher percentage of protocol violations. A revised power calculation based on these they could opt out at any stage and only the first type of additional analgesia was randomized.
values has shown that two groups each with 271 patients would give the study a power of 90% at a significance Mothers randomized to pethidine analgesia could receive up to 300 mg by repeated 100 mg i.m. injections up to level of PϽ0.01.
Statistical analysis was initially performed on an ITT every 2 h. Mothers randomized to epidural had a lumbar epidural inserted and an initial dose of 0.25% bupivacaine basis to compare the two groups as randomized using
Fisher's exact test, chi-squared test, Mann-Whitney U test 10-15 ml was administered to establish adequate analgesia. Thereafter, the women in the epidural group received an and Student's t-test as appropriate. Statistical analysis was performed using Stata v.6 on a PC with a Windows 95 infusion of 0.125% bupivacaine at 10-15 ml h -1 until the second stage. If required, lidocaine 2% was administered operating system. for instrumental or Caesarean delivery.
Labour was managed according to a protocol for active
Results
management of labour used on a routine basis by the midwifery staff. This has been in use at our hospital since Eight hundred and two patients were recruited into the study on going into labour. The outcome of these patients 1984 and is known to reduce the incidence of labour exceeding 12 h. 8 In the active management of labour, is shown in Figure 1 . One hundred and eighty-eight mothers required either no analgesia or required only Entonox and mothers are examined every 2 h and a partogram is plotted; the aim is to produce a rate of cervical dilation of 1 cm h -1 . did not proceed to randomization. Of the remaining patients, 304 mothers were randomized to receive an epidural and When the rate of dilation falls below this, oxytocin in a concentration of 10 i.u. litre -1 is started at a rate of 4 m.u. 310 to receive pethidine. All these 614 patients have been included in the analysis on an ITT basis (Table 1) . In both min -1 , increased in 15 min increments to a maximum of 40 m.u. min -1 and titrated to allow no more than seven groups there were patients who opted out of their treatment allocation or who required additional analgesia or received contractions every 15 min. The decision to continue to Caesarean section or other intervention was made by the Entonox alone.
The two randomized groups were not significantly differmidwifery and medical staff on the labour ward who were not involved in the study. ent in terms of maternal age, weight, height, the proportion of married women and their ethnic group or social class. Maternal variables recorded included age, final weight, height, marital status and social class (according to the The proportion of women whose labour was induced was similar in the two groups. There was no significant difference Registrar General's criteria). Obstetric variables included 
Discussion
We have shown, in a prospective randomized controlled between the groups in terms of oxytocin augmentation (Table 1) . trial in nulliparous women using an ITT analysis, that epidural analgesia does not in itself increase the Caesarean Women who were randomized to receive an epidural bolus i.v. pethidine was used for analgesia, with a higher acceptance of epidural analgesia in nulliparae. Protocol violation was decreased by a superior analgesic regime section rate. This has been observed against a background of labour management that is standardized and actively using PCA in the later study. 12 Use of a PCA regimen might have decreased the rate of protocol violation in this managed.
Our prospective power calculation was performed on the study; however, we wished to use a method in common practice in the UK. basis of Caesarean section rates in nulliparae in our unit in 1988: 7.8% if they had epidural analgesia and 3.8% if they Neither of the studies by Sharma and colleagues 12 13 restricted their investigation to nulliparae. This is a particular had non-epidural analgesia. 9 The greater rates of Caesarean section seen in our study may reflect subsequent changes concern in the latter paper, 13 as the rate of protocol violations was different between nulliparae and multiparae. In our in practice. Although we had planned to recruit 1168 patients, many women recruited at 30 weeks did not enter study, we have only investigated nulliparae, as there is much less variability in labour in this group than in the study when in labour. Some mothers opted out later in pregnancy, some delivered elsewhere and some developed multiparae. Current practice is to begin by using a low dose local anaesthetic together with an opiate for analgesia during 'complications' in the form of clear indications for Caesarean section or epidural analgesia and were therefore labour. However, at the time of starting our study, an infusion of 0.125% bupivacaine was standard practice and excluded.
The major weakness of our study is the number of women we had to continue with this regimen for the study period. Although we cannot draw any firm conclusions based on who refused their randomized treatment. We had designed this study as a pragmatic clinical trial so that women would what the patients actually received, it is appropriate to examine our findings for possible trends to aid further study. only be randomized when they required analgesia. Of the 304 women randomized to epidural, 69 (23%) refused their Thus, if we compare the epidural group (235 patients) and the pethidine group (213 patients) with those who opted treatment, whereas the refusal rate for the 310 mothers randomized to pethidine was 97 (31%). This could not be out of their randomized treatment ( Fig. 1; nϭ166) , we can examine the comparative adequacies of pain relief, the prevented, as an essential ethical requirement for the study allowed the mothers to opt out at any time.
types of delivery and the need for additional analgesia (as extra therapy to their initial choice). This information is Non-randomized studies 10 11 have shown an association between epidural analgesia and longer labours with an presented in Table 3 .
Statistical comparison of those patients receiving an increased rate of instrumental or Caesarean deliveries, but this may not necessarily be causal. Our study confirms the epidural (nϭ235) or pethidine (nϭ213) and those either not proceeding to randomization or opting out from their findings of Halpern and colleagues. 3 In their meta-analysis of randomized studies, they found that epidural analgesia allocated treatment (nϭ166) is not appropriate as it may be subject to considerable bias. There were, nevertheless, was not associated with an increase in Caesarean section rate. The findings of Sharma and colleagues, 12 who used differences between groups in the adequacy of analgesia in the first and second stages of labour and in the rates of an ITT analysis, are essentially similar to our findings. They also had a high rate of protocol violations, although normal vaginal deliveries and assisted deliveries (Table 3) .
This would indicate the need for future studies to be based this was lower than our own. Their lower rate of protocol violations might be accounted for by the fact that they on intention to treat, because of the clear inadequacy of 
